One-hundred-and-nine consecutive patients admitted during the acute phase of a CT-confirmed brain infarction (BI) were studied. Putative adverse influence of demographic and stroke risk factors, previous medical history, clinical presentation, initial and follow-up neurological examination, initial general evaluation, laboratory findings, chest X-ray and electrocardiographic findings, treatment, and topography and etiology of the ischemic insult was analysed. The end-point for assessment was early death (within 30 days). Statistical analysis was performed with univariate analysis and multiple regression. Results: The main adverse factors related to an increased death risk during the first 30 days were, in decreasing order of importance: coma 48-72 hours after admission; stroke occuring in already hospitalized patients; Babinski sign on admission; minor degrees of impairment of consciousness 48-72 hours after admission; stroke related to large artery atherothrombosis and to embolism; a history of early impairment of consciousness; cardiac failure on admission. In 53 lucid patients on admission, only a history of congestive heart failure (CHF) was associated with a reduced survival rate. In 56 patients with impaired consciousness, the presence of a Babinski sign increased death risk, but the main factor predicting a high case-fatality rate was the persistence of consciousness disturbances after48-72 hours. Conclusions: The presence of impairment of consciousness, especially coma, 2-3 days after disease onset, and a history of CHF greatly increase the early case fatality rate in patients with acute BI presenting with or without consciousness disturbances at admission, respectively. The use of a prognostic algorythm considering these few variables seems to predict the approximate 30-day fatality rates.
composition-extension of neurological insult, presence and degree of consciousness impairm e n t 8,io,22,28,29,31.37,38 p e w a u thors stressed the importance of extraneurological factors, especially cardiac comorbidity 7 1 3 , 2 2 * 2 3 , 3 3 , in the determination of fatal outcome.
We studied 109 consecutive patients admitted to the HUCFF-UFRJ in the acute phase of BI, in order to discover the factors that independently affect early survival. In all patients the diagnosis was confirmed by cranial computed tomography (CT).
SUBJECTS AND METHODS
Data from one-hundred-and-nine hospitalized patients older than 20 years of age were consecutively collected along 1986 and 1987. A retrospective study was them carried out. All patients were admitted within one week of onset of disease. Diagnosis of the stroke syndrome followed accepted rigid clinical criteria 4 , and was made in the presence of an acute onset 48 hours) of neurological deficit not associated with trauma or other obvious diagnosis, lasting more than 24 hours or until death, and occurring in the last week. Patients with severe neurological insults are preferentially admited to our hospital. An initial CT was always required for admission to study.
Strokes were classified according to causal mechanisms considering the neurological and medical history, neurological symptoms and signs, CT and, when available, findings from electrocardiogram (ECG), echocardiogram, ultrasound and angiographic studies of cervical arteries. To discriminate large-artery atherothrombosis (ATH) from embolic brain infarction (EMB), we used classification criteria adapted from the National Survey of Stroke (NSS) 38 . CT excluded alternative diagnoses such as intracerebral or subdural hemorrhages, tumours. This eliminated various degrees of diagnostic uncertainty present in the original classification. ATH was diagnosed in the absence of specific criteria for EMB, lacunes (LAC) or other diagnoses. A normal angiogram or the absence of anatomically appropriate extra or intracranial arterial stenosis were considered exclusion criteria for ATH. EMB was diagnosed in the presence of a cardiac source of emboli-cardiac surgery or myocardial infarction within the last six weeks, valvular disease (including mitral valve prolapse), infeccious or marantic endocarditis, dilated congestive cardiomyopathy, atrial fibrillation or other supraventricular tachyarrhythmia, atrial mixoma and right-to-left cardiac shunts. As in the NSS, cases of BI associated with irregular or ulcerated carotid plaques (as assessed by carotid ultrasound or angiogram) were also classified as EMB. Mohr and coworkers 24 suggested that over 20% of BI cases of cardioembolic origin may exhibit a gradual onset. This is in contrast with a large and detailed autopsy study suggesting that such gradual onset is extremely rare, at least in fatal cases. In the absence of routine and early angiographic evaluation, we created a class of "infarctions of undetermined cause" (IUC) composed of patients with a cardiac source of emboli but exhibiting a gradual (>6 hours) onset of symptoms and signs before hospitalization. LAC was diagnosed in the presence of a classical lacunar syndrome and a normal CT or a small (< 20 x 20 x 20 mm) pontine or deep hemispheric infarct on CT 12 * 30 . The OTHER category included arteritis of diverse etiologies, arterial dissection, migraine-related stroke, venous infarctions and other unusual causes of BI.
We studied the univariate influence of the factors listed in Table 1 on the probability of early death (within 30 days of admission). Proportions of patients reaching this end-point were studied by chi-square (X) or Fisher's exact method.P values < 0.05 were considered significant. Missing data were present in the study of some variables, e.g. aphasia or urinary incontinence were only analysed in lucid patients; results of complementary exams were only entered when obtained within 72 hours of admission. All variables were then entered into a proportional hazard model based on backward elimination stepwise regression (Statistical Package for Social Sciences, SPSS 26 ), with death within 30 days as the dependent variable. We also studied separately lucid patients on admission and those with any degree of impairment of consciousness with a similar procedure. Our final aim was the construction of a simple prognostic algorythm which could predict the chances of survival in different subgroups of patients.
A detailed description of the entire series of 109 patients may be found elsewhere 3 . In summary, there were 65 (59.6%) white patients; 59 (54.1 %) were men. The age on admission for all patients (mean ± 1 sd) was 57±17(men 58±16; women 55±18). There were 18 patients < 40 years old (11 women; 10 EMB). Most patients had associated previous diagnoses: 66 (60.6%) arterial hypertension (AH); 17 (15.6%) diabetes mellitus (DM); 49 (45%) diverse cardiopathies, mostly rheumatic valvar disease and congestive heart failure (CHF) (13 cases each) and ischemic heart disease (12 cases). The BI was recurrent (occurring more than three weeks after an initial stroke 37 ) in 14 cases. In 22 the BI followed one or more transient ischemic attacks. Most cases (98) involved the supratentorial (ST) compartment. The final diagnosis was ATH in 50 cases (45.9%); EMB in 40 (36.7%); IUC in 6 (5.5%); LAC in 7 (6.4%); and OTHER in 6 (5.5%) * Frequent ventricular ectopic beats, bi-trigeminism, and one patient with complete atrioventricular block Most patients (70.6%) were admitted within 24 hours of disease onset (59 cases) or were already hospitalized for other medical/surgical reasons (18 cases, 5 perioperative infarcts; 12 EMB). Eleven patients exhibited motor seizures at onset. An initial blood pressure record of 140/90 mm Hg or more was present in 68 patients (63%), cardiac arrhythmias (especially atrial fibrillation and frequent ventricular ectopic beats) in 31 (28.4%), and CHF in 13(11.9%). At the first neurological examination, 103 patients (94.5%) exhibited motor deficit (plegia of at least one limb in 46). Fifty-six patients (51.4%) had an altered level of consciousness (including 43 of 77 evaluated in the first 24 hours); nine were comatose, and 47 presented with minor degrees of loss of consciousness (confusional states, delirium, hipersonia or stupor). Twenty of these 56 patients (35.7%) already exhibited altered pupillary function, respiratory patterns or brainstem reflexes, all suggesting additional brainstem dysfunction. Among lucid patients, 33.6% (21) were aphasic, 24.5% (13) had lost sphincter control, and 47.5% (19 of 40 evaluated) could not walk. One patient died on the first day, from massive hemispheric infarction. After 48-72 hours of in-hospital observation, impairment of consciousness was present in 51 patients (47.2%), including 13 in coma. Many patients exhibited worsening of focal signs (19) , especially motor deficit, or the development of uncal herniation (7).
RESULTS
Thirty-four patients (31.2%) died during hospitalization, 26 (23.9%) in the first 30 days following admission. Most deaths (18) occurred in the first 15 days. Deaths within 30 days were mainly related to the severity of the neurological insult-11 cases (10 ST strokes). Eight of these deaths occurred in the first week. Cardiovascular and infectious complications were responsible for 8 and 7 deaths respectively, and were more evenly distributed. All 8 late deaths (> 30 days) were related to infection (4 cases, all from nosocomial pneumonia) or constituted sudden unexpected events (cardiac arrhytmias or massive pulmonary embolism). Table 2 shows the results of univariate analysis. No demographic or stroke risk factor was statistically important. Women exhibited a slightly higher case-fatality rate (30% vs. 18% ). EMB was more commonly diagnosed in women (48% vs 27.1 %, K p 0.039) as well as impairment of consciousness at the first neurological exam (62% vs 42.4%, N p 0.064).This suggests that women frequently suffered more serious strokes.
Patients admitted between 3 and 7 days after stroke onset exhibited a low fatality rate (6.3%). Patients with in-hospital strokes fared badly (44.5% early case-fatality rate). Most (11) Massive motor deficit (no displacement of any segment of one or more limbs)and the presence of the Babinski sign were associated with a worse outcome. A low fatality rate was observed in lucid patients with flexor plantar responses (7.7%) or with dimidiated hyposthesia (4.8% vs 28.4%, K p 0.045).
Predictions based on the level of cons ciousness were more reliable when made48-72 hours after admission. At that time, any degree of disturbance was associated with a fourfold reduction of the chances of survival. The fatality rate of comatose patients was significantly different from that of patients with lesser degrees of disturbance (such differences were not so obvious on admission). Patients who recovered from initial depression of the level of consciousness fared well (7.7% early fatality rate), as well as those 19 who exhibited partial regression of motor deficit (no deaths).
Hyperglycemiainnondiabetic patients was associated with a nonsignificant reduction of survival rates. We could not directly evaluate its possible adverse effects in diabetic patients, as all had hyperglycemia on admission. Myocardial injury on admission through ECG (3 cases) was always associated with early death. Four other patients with acute myocardial infarct had a good initial evolution, however. The use of dexamethasone was associated with death in 5 of 9 cases.
The multiple regression procedure for all patients (Table 3 ) again revealed the level of consciousness after 48-72 hours as the main prognostic predictor.Extensor plantar reflexes had an independent adverse effect. BI during hospitalization for other causes was highly predictive of a bad evolution. Although not evident on univariate analysis, the potential impact of cardiac failure on admission was now demonstrated.
We analysed patients with any degree of loss of consciousness on admission (Table 4A ). The presence of coma after the second day of hospitalization and the finding of the Babinski sign had important prognostic impact. In lucid patients on admission (Table 4B ) a history of CHF was the only factor predicting an increased early fatality rate.
The main prognostic factors after BI are, therefore, quite different in patients who are or not lucid on admission (Table 4, Figure 1 ). The former usually have high hospital survival rates, except in the presence of CHF. In patients with depressed sensorium, the algorythm stresses the importance of their level of consciousness by the third day after admission.
COMMENTS
The high case fatality rate detected in this and some other studies is probably a reflexion of the initial clinical status of our patients, as suggested by Térent and Andersson 37 . The time course of hospital deaths and the proportion of patients dying from PND, cardiovascular and infectious com plications were comparable to reported studies 5, 36 . Some deaths related to clinical complications should be considered as terminal events in already critically ill patients 36 . Our case fatality rate for patients < 40 years (23.9) is higher than shown in previous reports on children 35 or young adults 16 . It probably reflects a close association between BI and serious cardiac diseases. Ten patients suffered EMB strokes. This has been related to greater lesion extension, hemorrhagic changes, early reperfusion and other factors leading to increased mass effect 917 ' 20 * 27 . Accordingly, 3 of the 5 deaths in this group were due to PND, the others being related to acute bacterial endocarditis (one immediatly after emergency surgery).
Our finding of a nonsignificant difference in outcome between patients with EMB and ATH is in contrast with previous reports 1539 . EMB is frequently associated with greater neurological lesions. This probably explains why the independent predictive value of the diagnosis of EMB partially vanishes when variables directly assessing severity are included in the multiple regression analysis.
The close association between disturbances of the level of consciousness, especially coma, and outcome of acute stroke has long been recognized 11, 22, 31 and continues to be demonstrated in recent years 1 , 1 0 , 1 4 ' 2 8 , 2 9 . The high fatality rate associated with such disturbances is closely related to the extension and critical topography of the neurological insult and to the development of massive cerebral edema. However, extraneurological factors, such as reduced cardiac output and metabolic derangements, may contribute or entirely explain the impairment of consciousness. In our study, recovery within 48-72 hours was not rare and was associated with increased survival rates. Clearly, early correction of extraneurological factors and anti-edema therapy in selected cases are necessary.
The analysis of the level of consciousness after two or three days of admission has a high predictive value in respect to the clinical outcome. The close association between prolonged and deep coma and the outcome after stroke has been suggested by Gowers (cited by Marquadsen 22 ) as early as in 1886, and was later confirmed 31 . Carter, cited by Robinson and cowokers 34 , found a fatality rate of 44% after 24 hours of coma, and of almost 90% after more than 48 hours. After this period, most reversible associated factors will be corrected, and most patients who are still obtunded or comatose have suffered extensive neurological lesions.
The adverse prognostic influence of CHF has been described previously 23, 33, 34 , but is not an uniform finding 2,28 . Our results indicate that an admission X-ray suggesting CHF or cardiomegaly is also important: early death in 29.6% (8/27) vs 13% (6/46). Aside the possible association with an embolic etiology of stroke and a higher risk of development of fatal arrhythmias and pulmonary embolism, the increased death risk in patients with CHF is probably related to the reduction of
